Background: Insufficiency of vitamin D is one of the utmost general health issues all over the globe, including Pakistan; incompatible data are present on the possible relationship among serum vitamin D values and quality of semen. Objective: Lack of Vitamin D in body is related with a higher risk of various health problems including infertility. In our setup no such type of study had been conducted in the past on the relationship among serum vitamin D levels and infertility. This study was aimed to investigate male subjects with infertility and serum levels of vitamin D. Methods: This study was cross-sectional and performed on 243 male subjects who attended the clinic for evaluation of infertility from January 2016 to December 2017. Mean age of patients was 31.94 years with standard deviation of 7.52 years. The mean age of controls was 32.2 years with SD 8.42 years, age ranged between 20 years as minimum to 46 years as maximum. The minimum vitamin D level was 7.00 ng/dl while maximum 130 ng/dl, mean was 26.20 and standard deviation was 22.06 ng/ml. Levels of vitamin D were significantly low in (67%) male subjects with infertility. The mean vitamin D level of controls was 49.40 with SD of 35.98 ng/ml. 28% of controls had also vitamin D levels below the normal range, which indicates the prevalence of vitamin D deficiency in general pop- A questionnaire for evaluation of infertility in male subjects was filled by all the contestants. Results: Levels of vitamin D were significantly low in (67%) male subjects with infertility. While 28% of controls had also vitamin D levels below the normal range. Infertile male subjects with low or no sperm count were found insufficient for vitamin D in comparison to healthy control subjects. Conclusion: It was concluded from the results of current study that low levels of vitamin D are related with abnormal male reproductive function, the severity of that was subject to the amount of vitamin D insufficiency.
Introduction
Insufficiency of vitamin D is one of the utmost general health issues all over the globe, including Pakistan. Incompatible data are present on the possible relationship among serum vitamin D values and quality of semen with sperm motility. Lack of vitamin D was common amongst male subjects with infertility. Additional vitamin D and calcium may be the suitable treatment for subjects with post washed out total progressively motile sperm count (TPMSC) less than 5 million/ml with documented Vitamin D and Calcium deficiency [1] .
Insufficiency of vitamin D is well thought-out as the most important community health issue in both developed and under developing nations. In the tropical regions of the Persian Gulf as Iran, Bahrain and Saudi Arabia this is considered as widely spread health issue; because of changes in dietary habits, lifestyle alterations and also due to industrialization [2] .
Daylight exposure, clothing, skin pigmentations, geographical latitude, seasons, daily nutritional intake of Vitamin D, air contamination as well as overweight are the different factors related with different levels of vitamin D between different populations [3] [4] [5] .
In tropical regions the incidence of vitamin D deficiency (≤20 ng/ml) ranges between 30% and 90% [3] [6] . In human spermatozoa Vitamin D Receptor (VDR) and other metabolic enzymes are located [7] [8] [9] . There is a relationship among different parameters of semen with low or high levels of vitamin D [10] [11] [12] . The semen quality depends upon the levels of vitamin D in serum; lack of this vitamin can alter the reproductive system through calcium dependent mechanism [9] . Studies had been conducted all over the world regarding this issue but our setup is lacking it. In current study vitamin D3 levels will be assessed in infertile male subjects to assess the occurrence of low levels of vitamin D3 in these subjects. 
Objective
The present research was aimed to evaluate the association of low levels of vitamin D3 with sperm count and sperm motility in Pakistani infertile males.
Operational Definitions

1) Male Infertility:
Failure to conceive after one year of unprotected intercourse with the same partner is defined as male infertility [13] .
2) Vitamin D3 deficiency: [14] Analysis of serum concentrations of 25(OH) D through laboratory.
Normal > 30 ng/ml, Insufficiency > 20 and < 30 ng/ml, Deficiency < 20 ng/ml.
Material and Methods
1) Design of study:
The current research was cross sectional.
2) Place of study: Peoples Medical College Hospital Nawabshah.
3) Duration of study: January 2016 to December 2017. reported for semen analysis due to infertility and having semen abnormality were included for vitamin D levels. Simultaneously control group was added of same age and gender for vitamin D analysis.
5) Exclusion criteria:
Subjects with age less than 20 and more than 60 years, not willing to participate in the study. Subjects having history of mumps, trauma, surgery, un-descended testis, history of radiation, chemotherapy, drugs affecting sperm count and motility, sex and pituitary hormone use, brain surgery, pituitary surgery, renal disease and surgery, sexually transmitted infections.
6) Data collection:
After ethical consideration and permission this study was performed at PMCH Nawabshah. This was cross-sectional type of study; 243 male subjects who presented to clinic for assessment of infertility were included in this study from January 2106 to December 2017.
Rao-software for sample size calculation was used to calculate sample number.
Total population of district Shaheed Benazirabad is approximately 1,600,000, with confidence interval of 95%, 50% response distribution a sample size of 243 subjects with infertility were selected for study after fulfilling the inclusion criteria.
141 normal fertile subjects of same age and sex were selected as control group for to compare the level of vitamin D3 in control subjects and patients having no [15] .
Data was collected on pre designed proforma; every contestant provided informed written consent before the beginning of study. Questionnaires for dietary habits were also completed by subjects.
Samples of blood and semen were collected for analysis.
Results for semen analyses and vitamin D3 were entered on a proforma simultaneously to check the relation of sperm count and quality with vitamin D levels.
Blood was collected from a vein and was propelled to laboratory for the assessment of vitamin D3. Mini Vidas Biomerieux Global Company France was used for serum vitamin D3 assessment. Hypovitaminosis D was labeled when serum vitamin D levels were <30 ng/ml.
The semen was collected and analyzed for gross and microscopic examination for different parameters of semen.
7) Data analyses:
All the collected data were assessed by SPSS (Statistical Package for Social Science) version 20.0.Variables (categorical) as infertile males and serum levels of vitamin D were computed for assessment of frequency and percentages. Clinical, qualitative and quantitative variables were calculated for Mean ± SD, median and percentages for sperm count.
Mean and standard deviation were aimed for quantitative variables like, age and levels of vitamin D3. The t-test, one-way Anova were used to compare in between groups. Pearson correlation analyses were done to evaluate the relationship among various parameters.
Importance of serum levels of vitamin D were perceived for age, infertility, semen analyses with different parameters to see the impact of these on outcomes. P < 0.05 was taken statistically significant. Chi-square test was used for the assessment of differences in ratios. Association amongst serum levels of vitamin D3, male infertility and semen analysis were explored through bivariate correlation analysis.
Results
Descriptive Statistics
In this current study 243 subjects presented with infertility, all were male, the minimum age was 20 years while maximum age was 45 years, mean age was 
Demographic Statistics
In Table 2 were out door workers and remaining 27 claimed no occupation. Vitamin D levels were within normal or sufficient range in 79 (32.5%), it was below normal range in 164 (67.5%) cases, while insufficient in 17 (7.0%) and deficient in 147
(60.5%) cases of infertility Table 2 .
Vitamin D and Semen Quantity
Numbers of valid cases were 243 infertile males. The quantity of semen in ml were counted 126 cases have semen quantity 1 ml, 46 cases 2 ml, 29 cases 3 ml, 11 cases 4 ml and 31 cases 5 ml. Out of 126 cases having semen quantity 1 ml, 51 had normal range vitamin D level, while 75 cases were below normal range. (Table 3) . 
Vitamin D and Total Sperm Count
Vitamin D and Sperm Motility
Regarding the sperm motility normal range was 70% -90%. 
Vitamin D and Normal Sperm Count
The normal forms were considered if they are more than 4%. In 21.8% there
were no sperm at all; while in rest there were different percentages of normal sperms ranging from 5% to 100%. Only 1.2% cases were with 100% normal forms , while others were with different percentages as shown in Table 6 (Table 6 ). 
Vitamin D and Abnormal Sperm Count
Vitamin D and Dead Sperm Count
In current study there were 21.8% cases with no sperm, while 78.2 percent with different percentages of dead sperms ranged from 20% to 95% as shown in Ta 
Vitamin D and Rapid Linear Progression of Sperms
There was strong association and significant correlation between vitamin D levels and rapid linear progression movement of sperms as shown in graph 1. As the vitamin D level increases the linear progression of sperms also increases.
Rapid linear movements were more decreased in subjects within low vitamin D (Figure 1 ).
Vitamin D and Semen (Paired Statistic and Correlations)
The paired sample testing and paired samples correlation were analyzed and 
Vitamin D and Semen Parameters (Paired Sample Tests)
In relation to semen parameters and vitamin D levels paired sample test was performed with mean and SD, upper and lower limits, with 95% confidence interval as shown in Table 11 , the p-value was statistically significant vitamin D level with motile sperms (p < 0.05), calcium level p < 0.001 rapid linear progression p < 0.001 slow/non linear progression p < 0.001 non motile sperms p < 0.001 dead sperms p < 0.001 normal forms of sperms p < 0.001 abnormal form sperms (p < 0.319) and head abnormalities p < 0.001 (Table 11 ).
Discussion
Issue of infertility is common all over the world. It is bilateral some time on male side and some time on female side and rarely both sides. They are primary and secondary. They are correctable in some situations while not in many like azoospermia. Some genetic diseases are also responsible for infertility in male and females. A social, cultural, ethical and religious value plays a great role in infertility. When a male partner is infertile his wife is not allowed for fertility with other male due to social, cultural, ethical and religious values. Simultaneously when a female is infertile the same social, cultural, ethical and religious values allows male to marry other women. In current study 60.5% of the subjects were having history of sun exposure less than 01 hour.
This may be the strong risk factor contributing to vitamin D deficiency and creating a bias also.
Regulation of calcium is maintained by vitamin D, for performance of reproductive functions such as hyper activation, acrosomal reaction, spermatogenesis, and sperm motility calcium is the vital component [17] [18].
The ion of calcium plays vital role in the fertilization at different levels of sperm journey from ejaculate to penetration into ovum for fertilization. Almost all the steps like rapid movement, attraction towards ovum, attachment and penetration are calcium dependent [19] .
In current research the mean serum calcium was very low, which may be also additional factor for decreased motility of sperms and their rapid linear progression which was markedly decreased in current analysis.
Hypertension, cardiovascular disease, stroke, diabetes, and cancer as well as In a research (cross sectional) by Yang et al. affirmative relationship among sperm motility and vitamin D levels was observed [11] .
In current research there was strong correlation of sperm motility and vitamin D levels p ≤ 0.000
In humans elongated and round spermatids were communicated with VDR as well as enzymes that metabolize the vitamin D [8] .
Calcium homeostasis influence the compromised reproductive ability of the body that may be induced by vitamin D deficiency, it indicates that the compromised reproductive ability can be corrected by supplementation of calcium and vitamin D [22] .
It has been observed in current research that vitamin D has a significant correlation with calcium p ≤ 0.000.
Consequently it had proposed that sperm motility might be affected by deficiency and/or insufficiency of vitamin D [25] .
Results of current study also favors above statement that there is linear relationship of there is strong relation of sperm motility and vitamin D levels.
The role of vitamin D had been established in various organs and tissues, mostly in male reproductive activity and spermatogenesis, but the precise mechanism by which vitamin D effects this is still unclear [27] .
The results of present study concluded that infertile males are vitamin D deficient as compared to controls.
The optimum sperm ability may directly depend on the consequence of vitamin D, but the indirect influence of calcium homeostasis on impaired infertility as observed in animal models was restored after correction of serum calcium levels [28] [29] [30] .
In present study the rapid linear movement of sperms was markedly lower in subjects with infertility p < 0.000 which was statistically significant.
Sperm count was observed below the WHO recommended levels in 20% of young subjects and 40% of subjects had sperm concentrations below the optimal level considered for fertility [22] .
The total sperm count was 00.00 to 120million but mean sperm count was 25.91 million which was below fertile levels in our subjects.
Sh. Abbasihormozi et al. noted a substantial association among sperm motility, and serum levels of calcium and vitamin D in OAT (oligo-astheno-teratozoospermia) group [22] .
In present study the abnormal sperm percentage was with mean level 28.78 with SD29.04, this was also matchable with other studies. There was statistically significant association and relationship among sperm count, motility, morphology, serum calcium and vitamin D levels.
Limitations
This is a small study representing a local population.
The mass results of vitamin D levels are not available on large scale as reference from population defined. Few studies are available in relation to semen and vitamin D worldwide. Our setup lacks that. Local temperature is very high sometimes at world record levels here. So it affects the sperm count and viability.
Root level causes of infertility are not searched as reference here, so we can search on large scale.
It is hard to share the reports for research purpose especially semen analyses because of social, cultural and religious values.
Conclusion
Vitamin D3 levels are low in infertile males and are associated with semen parameter abnormalities significantly affecting the male fertility. It does not only affect the count of sperm but morphology, chemistry and function of sperms.
Low vitamin D3 levels are associated with abnormal movements of sperms with decrease rapid linear progression, slow or no progression leading to infertility in males. Advances in Sexual Medicine vernmental organizations.
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